Calvariae from fetal mice with a disrupted Igf1 gene have reduced rates of collagen synthesis but maintain responsiveness to glucocorticoids.
The goals of this study were to examine the role of insulin-like growth factor I (IGF-I) on bone formation and to test the hypothesis that the inhibitory effects of glucocorticoids on bone formation are independent of the IGF-I pathway. In serum-free organ cultures of 18-day fetal mouse calvariae derived from Igf1 null mice (Igf1-/-) and their wild-type (Igf1+/+) and heterozygous (Igf1+/-) littermates, we measured the incorporation of [3H]proline into collagenase-digestible protein (CDP) and noncollagen protein (NCP), percent collagen synthesis (PCS), the incorporation of [3H]thymidine into DNA, and messenger RNA (mRNA) levels of osteoblast markers in the presence or absence of dexamethasone. After 24 h of culture, calvariae of all genotypes had similar levels of PCS. However, after 48-96 h of culture, PCS was significantly lower in Igf1-/- calvariae compared with Igf1+/+ calvariae. Treatment of calvariae with 100 nM of dexamethasone for 48-96 h decreased PCS in all genotypes. After 72 h of culture, [3H]thymidine incorporation was similar in all genotypes and 100 nM dexamethasone caused a significant reduction in [3H]thymidine incorporation in all genotypes. Dexamethasone at 100 nM decreased alpha1(I)-collagen (Colla1) mRNA and increased alkaline phosphatase, bone sialoprotein, and osteopontin mRNA in all genotypes after 72 h of culture. Type I IGF receptor mRNA levels were highest in Igf1-/- calvarial cultures. Dexamethasone at 100 nM increased Igf2 and type I IGF receptor mRNA levels in all genotypes. We conclude that one intact allele for Igf1 is sufficient to maintain normal rates of collagen synthesis in fetal mouse calvarial cultures. Moreover, the inhibitory effects of glucocorticoids on collagen synthesis and cell replication are at least partially independent of the IGF-I pathway in this model.